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(54) ELECTRIC DEIONIZED WATER MAKING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric deionized water making apparatus capable of 
achieving the reduction of electric resistance and generating no scale in a concentration 
chamber even in a long-term continuous operation. 

SOLUTION: An electric deionized water making apparatus is constituted so that a chamber 
demarcated by a cation exchange membrane on one side and an anion exchange membrane on 
the other side is filled with an ion exchanger to form a desalting chamber. This apparatus is 
provided with concentration chambers on both sides of the desalting chamber through the 
cation and anion exchange membranes, with the desalting chamber and the concentration 
chambers arranged between an anode chamber equipped with an anode and a cathode chamber 
equipped with a cathode. The concentration chambers are filled with an organic porous ion 
exchanger having an open-cell structure containing mutually connected macropores and 
mesopores with a mean pore size of 1-1,000 i m provided in the walls of the macropores. 
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[0 0 3 2] ±|3©^?LK^tc-Y ^>^*S:2»A-rs 

*>KS£a»Ar57ji££:bT{i> ^gl^JLKf***;*^ 
b >- ^ bT- > -te* >&H-&te3?T- ft fcf ^ p d fiftg 

AU N, N, N- b V ^^JVT>^~02^3i^JVT^ 
71/7"^ iJJVTl Y*?*?? bS-£rf ; PMtK^U 
«SCJ:DE3»T> ; e='>A»*«A-ra*^* s *We> 

nso it, ^r/$*xt5*stbttt, ±83® 
y 3 _ Kp^^s/s^-a-iSA-rs^ffi^^tf £ft5o 

ft:ib\ jfA1--5.-f^->^*tb-r«i> miKBtlsMt©*. 

[0033] mti<D^m^im-( a-v****©***^ 

bt K ttJl $ ft -5 Jajtttfcft ZlbWfct 
^«#£«S*3itA#lRlK*f UT^St: 2f&«±*JIS 
iifcftSjSiT-afSbOo 0 2 tc^^nSiSJSS 1 1 

±«©««#?LKI»-f*>SEJIlff8 14:T 

a»e>ft£. -rftfr-S, ¥«fcJBffi©«»5Sitt-< , *>*« 



(8) ^RB2 003-230886 

8 1 kWH^JLRB'f ;*>35ifc#8 1 t|SIbA£;*© 1 

tevmm&iiKmj *>&b 2©2j*£*«ft*-r3t§ 

2#^»j*Sfta**#?lJM*>£tM^lf^* 
SttPfcWJl©^ 3 > 4i:|e]bT-&!K 

i£w#!tSi^rt©Jf#i:ft£. *«#?LK-r*> 
£&f*©ft«ff*<®* s }g*©*il§;\ *»£<0i*mA#|qlfc 
*f bT*J13fc« £ft 5 * > £&<*©«* i: 

bTtt, #tc*JPa$tiT> iSi®7j<An{PJia>e>*«£#?LH 

3£&tt:|B]±©S8HSB#tiu AgftPSRSA^bftuPS*) 

bTfciu ±K©t6tt*lKWJIRSft'i\ ^D»*«i*J: 
1 * fett 2 W±fi-&*fe ti ©*M£/1T- # 

£F£bv><, 

[0034] mft&ffi&i&mm&m-rzmm&n&'f * 

ft ft *33'JJfc©8HSS*»tt, ?S^©il 

^tMPg^ftftv^. C«J^.Ji, it^7jcMA*[S]tc^ 
fTbT^fiK^ft-5 1 W±©Ril/ttt©^!i§x S$g7j<S£A 

*iaK¥fT*fcttia[ff-rs3«Kai-c^j«*ft*»«©» 
io ss, ^7jc* s it$i^i*)S*sff-ri»«to{-ia)iSbfc^fRit4 

^we-fts. cft?>©^E&{i> m%S7kmxnti*t>mm 

7jc^ajPtT-jSM-ri.t)©T-fe-DTt)s T^©t©T- 

§So MBS©S*fe«ifiSffl^^ ®^ 1 ~5mmgS 
T-fei.. St, SiJi£©3itS&, -Tftfc*., P*H&{t«b, 

»^S(Bfti;4*«*?LK'f*>SElft#4:^#**t:?E* 

bt&.fcV'.o 

[ 0 0 3 5 ] m$&^.<DBfrl£, 0. 2~15imm»*b 
<£0. 5~12mm, ^WJUtt, 3~ 1 Ornnt 

ft A#<«ii«ft-r> ^©±PMttli-a-v^ 

■tfV^2~3^lmT-feofci:^5^ *#eB^t4oV^T^*s *© 
ttiSSHicSP^it-tSo ifi^*©]?^* 0 . 2mm^SlT-$. 

50 st, m> mmMx&mm^m-r^mm^im^^y^ 
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Si:, ^g±te©ff<fr#A£<&!7#a:b<;ft^. 

[0036] ffigaajRajK-f 

itaSSlK&ilb, *fc«Ma*«EA7-f > 1 1 

*§7k#g!tAU A>-5ii*SA7-f> 1 7 a, BBffizkilft 

5. ttWU0KX7^>l 1 A^iSAbfc&J&JlTkfctft 
d«, de, de&i£TU -f^>^i* 
8 ©3tJ*J!£®iS-r SWC^WftK *>«£?ns. 
Sic, JS2/Mjya35®«I«*«EX7-<>l 2&iiofc8E 

. tti7k{±, « i /hii^s©**!****^^ > i 3 
TS&i'JMBaasdK d3, ds, di&srru cc-et) 

&ti*. «B#«EA7>f> i 5*>£SitALfc?n*§ 

«KB-r«J;-5t, ^^©^ft^JLff-r * b 

3*U 3IS:B«*«EA7'f > 1 7 a*»£>»EAUfcHffii* 
ttlSffi*SEttJ7-f > 1 8 a*»£>8£l±S£;fU RiMTKiSA^ 
-Y > 1 7 bfr^i&Abfc^llTlcfci:. ^llTKStfctJ^'l' > 1 
8b*>£ifi£as;*;h.£o ±a>©tl#K<fc^T> Kffla** 

[0 0 3 7] &JZs *f5MO«ft*Bi'f*>*«a«tB 
flrMBJtfWfl*, E3-135 
£#!8bTlftfl7l-f 3. BI3ttBll©«^CBi-f 
JtSBfeHCIBBSWKSsbfca H 4 »VIS 5 0:13 3© 
SMsSJKH * >*Mit3SB©*»£fc*tt S^tt** * 

^SaO«2k* s S : »]C«tA-^Sft2/MK^^dK du d$ 

ttbKfl>SC^-r«lll'>HttUkdi« dj, diKtt*?-:* 
>&&fr£7—*>&&&-<Dm&<{ (M) & 

5E« U 4 o©jg*§g 1 fcttBjH£©aEliiA#lRlfc:i&o 
T, 3Kaifl92&»&«EAffik > JBfcs 3 &7G*g@#©S^§«S 

Std4^3E*bTfeS. 

[0 0 3 8] H4t:*v^ «W([l©*?Llll«-f*> 
$&ft#ftBJ£l aTftt, T-^->3tj^JKaS:j®i@bfe 

*f*>3S!«o©i«»»l 0 1 C*lrvr«»TWt 



(9) V92 0 0 3-2 3 0 8 8 6 

7(5 

7k4>i3i^li;-t-S *(pl§^6P) . -©fetov ^ 

^EttE5©j;-5t:^-r5. — m^unm** 

iSbfc*;i/i"5A-f*>3Etif©*?-*>a:, wado** 
J£»rf3. £©fc#\ #7i/*>£A-f2l->i&g#8t>g&< 

[0 0 3 9] R«C, ©*S^l©*^?LMP'f^>2flS 
iftfSflllbflt *^*>3^ilMc$:Sjabfc* 

;i/ ^ a ^- > a f© * ^ai- > ttBtfekf fc^Brfr -r. 
*«tt©^tf*£ftR»^*>&«M*c*«iK 

20 «>, *7l/->^Al'^->^if©*5 : -^->{i> r-^-vss^ 
^1 b {343^5 *71/i"j7A'f ^->55:i:•©*5 L ^■>^c:oV^ 

t> ^^^©iSJSttisiscctoic^-rso —ys, 7 

=.* >SE«W a bfeJ^K-T * > ft ¥<D7-* > 

«£rtfflfc:iS**?LBPSK 1 a 

II^BB-f lb ChC 

^i&bT&fcT-^->(i> «mtt©(sv>s«i7jc$r^f&^- 
mn&(D^7-*>imm*&t>*), mm 
frimmj 1 a*T*j^bx ccT-2#mt4©iS 

Si'^-Xi, lai:^ifft<^ «fc^©^ 

[0040] ^<DM^m.-i *>7}cmmmw.T-i*. << 

:*>£&{*£Pi£-r 5 SWT-EPin bt v>?>*ifit* s 7k©* 

S.^@?S{£ilb> -< *>SE*ff*83e*©B«l3fe©-f *> 
35S^UK*®T*pH->7 b£3l#jg- b> 7-^->34^ 
ia^T*{ipH*]g<, *^*>S«URi£»T?ttpH3&sffi 
<SttK A>o|2 6lc:^-r<t5tjK^*>i;*71/i">A 

50 -r^vAs^ttc, isv^s^BBT-st-sch^^s mm 
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x^tzo LfrLft**^ *mx&, ffi%i(DZh<, mm 

m j * y 1 1> * ^ f? a -y * > & b t Mt» * ^ > ■> a 
fc^-rs-^ft^ (S5#!*d c eeoT, ##i©s 
^M^^>^mm^u^smmmm.mm^xi>, mm 

&g©i^w;*>£&«£7twi±#£^f«£*T6* 

^?lK^*>2m##7t*;*ftT^3©T% a^Stt* 5 
[0 0 4 1] ;£3gHJ3£:fcV>T, l&JSUlTkffl^ l-'bW&M 

- s&mm<D&mvi& & i 'J«its 2 /M&jgg-e©^ 

^ffi*£M§2/>fl^^£iftA;*^T*>&^. 

[0 0 4 2] *%w<D^m(Dmmiz.&ttz><ik(Dm% : £M 
n,&MM*>7kmmmmi 0 oyu sicf^nsisti 
&jbi©& Abused it-fe^ w&^Mzni-tz>m& 

ii^ei 0 ot^^t, — fJl©*^>^iUKl 0 1, 

Rrfmm<D7-*>#.8im.i 0 2 x- em 2ft 5 3- 

>X&&1 0 3£3t*UTBiyg^l 0 4£fl|J5S;U 

*>25i&Mi 0 1, T-*>&&mi 0 2 zit-vxtisiM JO 

gl 0 4©p{|]lcifti£S^l 0 5£^rl:)\ d*ie>©S£iSS 

1 0 4&*.vmmg.i 0 5 4i?^ii 1 o£<ix.fci^is^ 

i:Pt^ 1 0 9£fiiix.;fe|!t8ig©M£@BgU tESW 
bfcA^ffiiiS^l 0 4£&5!Ui;!k£ifcAU &UT% « 

iiios ^^k^AbT^^?**©^^* 
>sisu fl$H;*>7.k£f#6#i££:fe<<^ mm&i 

TkiftA^ >, 1 1 4ltW,-<*>7kmtii ; 7'( X 115 
&?g)i$7j<»'itA7-i' X 1 1 6i±«^7kgSt{±J7^ >. 11 40 

7 ttsiiTicifitA^ >, 118 ammyKmta^ -c > £^ 
ti-en^-r. #^©sM,5£B^;*>7j<sai2£@ 

©BfSfcbTtts ^tcMPS^n^ *7W7;uSL HA 
ct tWSStJi® ft if© t> © tf 6 n S . 

[0043] *»iH©jtt-f *>*«a*atcfflv^*«ffl( 
fcaiaaKiGJib&iaifl*. £tz. ^m^mm^mmcD 



^^2 003-230886 

$&$fts^5Qa7k©— sPsa^Tkfc bTt){£ffl-rsJs 
fP^jT'&s^T-iif^bv-". mt<D^mt. 

[0 0 4 4] 

[insstfj] nmmzmfx, *nm*w:m#m 
t-6<h©jbh * > v j. — ;i/ SrMis b xffif&z ti •& «M 

zk©2»jS2DKSia7X£ffl V\ ©JlS{i200/zgCaCO3 /l 
Uffiffllfe. ilteB#KJ±4000^KT-fetl> 4000B$P^ 

©iBfi^rt©^^— ;u«*©*»*tt*bfc. id 

BtHtjbM* Sffi^17.9MQ-cm©4Q ! 3l7.k£f#6 fee*©S 
IE^S^ICtBI-. 
[0 0 4 5] <il*g©lfef^> 

; K#E0I 

HJim^ ; tS300mnv 600mm, jp$3mm 

(A) i: > $Z&®m(C)(Dm.&'( * >SE«WWi(S^ 

tttifrmT*A:C=1:1) 

ilJi^ ; ♦S300mm, iS 2 600mm, JP£ 5 mm 

mW±&-e>mm. ; 1mVh 
[0 0 4 6] mBSM2 

T*3<H©BJi-f * ^ i— ;K6f@©/Wi^^) SrieiS bT 
200//gCaC0j/lT-$>ofco ^5!LS7k©-gP$riSa& 

*fiffifi*i: btfieffl bfeo 3ie^ra<i4oooB#p^-r-$) 

t), 4000^F^©S^f*!©^^'--'^^©*MS:K^ 

[0 0 47] <ilte©*{*> 

^1/J^ffii^^ ; tiSOOmnK iS 2 600mm, J?23mm 

(S^tfctt<W»ltTfA:C=1:1) 

^2/J%fl^^ ; tl300mm, S 2 600mm, Jp^8mm 
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(11) 



20 



2003-230886 



; *§300mm, Jg£ 600mm, Jp£ 5 mm 

IrI Cf&o T 2£5 £ «B b £405 
^B^CDi^m ; 1m' /h 
[0 0 4 8] JttRMI 

fc« a«gfifiBiB:4ooo«nH-cifct). 4oo«^wa©aiiSrt 



70 



[0 0 4 9] it$t#l2 

«$gg JP S £1 mm tn-^ fiiVSiiK'f 2|->3* 

fc. a«$mi±4000l$lfflT*iK MOOlSHftCDjftB&rt 

3 jfifci^l 7.9MQ -cmCiJUl* £ f# 3 fc ttXDjaEjfctf £ * 

[0 0 5 0] 
[«1] 





nmm 1 


$£Jfe#I2 






sj2*&Sljap«BE(V) 


85 


70 


150 


130 




2 


2 


2 


2 


4000 *$fft&<n 




II 


WO 


#9 



[0 0 5 1] 

[^b^od^] *^B^(r«tix(S, *M.ffitt;©<£i«£fctt 

$ ti S * > 3t&#©S5v >aJ|Stt© fe to K , 

«$g^ft3l5©SMffim* s igiM$n, 3*B»B«f©WEE* 
{£*£bT?SltS*;£fi5{£b, a*g3^b*HU«-r*it 

[Bffl©®^=feB5iW] 

[m i ] *»Ba®*as©je»fc*5W' ssasK'f 2t->7k 
§Sjg$s«©«:S;0-c-;&s. J" 

[0 2] JK*£^i— /V#J:VTO£©«£*8M8-t- 
£0T- £>•&<> 

[0 3] Hl©*»SCBi-f*>7K«JiaE«*1B*Wt:^ 

[gi4] mmmz&tf2>^m%M *>o&m%m.wi-z> 
[05] amc:^it«7*Mfe'f ^©as^s^-r 

[0 6] W^?LR^>3£&{fc^5£*©^iS^ 

[07] *&m<Dib<D2ZM<DJfct&K.tolit?>9.$L3M'( * 
> zkKii^B©^ 0T- ifc 3 o 
[f?*t©S&IB] 

D, Di ~D4 ,10 4 WSM 
di , da , ds , dz mUMMUM 



di > di , di > 

I, 10 5 
2 

3,101 
4,102 
5 

6, 10 9 
7,110 
8,103 
8 a 

10, 10 0 

II, 111 
1 2 

> 
1 3 
-f > 
1 4, 
1 5, 
1 6, 



1 1 4 
1 1 5 
1 1 6 

17 a, 17 b, 

18 a, 18 b, 
2 0 

1 0 1 

1 0 2 



d« ^2/j%Baes 

mm 
mm 

5E«|«**©«JS* 

17 S@*SKA^'f> 

18 «S*»EHi5'r> 

* ;i/^> •> A -f * > * 5 ii«l7kff C 
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2003-230886 
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(13) 



2003-230886 



[06] 



[07] 



4 



it\ SfiA 

ill 



CO, — 






- Ca«* 


A 






M 


CO, » 


'} 


/ 


- Ca 1 * 



M 



CD, ; 




7P> h^—Wtftg 



02)&w% ma & (72)^b^# 

<72)»m§# as S£ F 



40006 GA17 HA41 JA30Z JA43Z 

KA31 KB11 MA13 MA14 PA01 
PB02 PC01 PC11 PC31 PC42 

40061 DA02 DB13 EA02 EA09 EB04 
EB13 
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